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Progra m Ob joe elves 

The prirnarx Kims of tha program were to p.cp^ra iutardiocipUnary research 
and development ap,3ciaUsto in m.th.mflt^co education and structural learning 
at the doctoral level (Ph.D. and Ed.D,)- T 

The long-term objcntiva to whi.-h this pzossnm cAivnnDQi itgalf was to 
unaeystnnding cf th. U-^n^t;^ t.J..hinc, ^.nsuvDmane. :and creation 
of niathematics and othc;: ^itru.c- -li IcRowieUgt:, at nil lavcln, and to develop 
rationales and m^thodologiac , b^ic^d on oi.h uudn.o binding, for th^ technolo- 
gical development of ivin tructicuU matorialn and nn.ourlng ins trmn=nti . ' 

The program, itcalf, wis conc-rn-U wlu- tha Ev-.Juatc t-aining of 
bright, innovative, end tomciDuu ntudiiats who hRd--ficiv3d bachelor's or ' 

T?' at =:a=osni.,d coUflg^n or un-::raiticn with mjors in mathematics , 
logic formal Imgulstico; statistic, oxn^r-rsut^^l psychology, or .Mthemati™ 
education. More sp3oifi..Uy, th. proc..., .a, dcsio^.d to provide the tSlnee ' 



(a) suffic^nnt u-invrt-il;.^R r^; v ^C^:.,,^t■.c^ itB nat^-e as a 

structuvrrt d:v--:;rni).n- so tlrit h- <n abl-; tn tr-,;n-ve suitable 
mathemati-nX untcr:;.-!] □ jro;: uga iu research nnd to rilsci'os 
tnathQtnntlcal quas'-ion£i with mchja;i;ti<iinnc dn nn intellieent 



(c) 



isnnnr, 

aiifficient fsmiUa-ity iiit^t th- aroM of rcc^^rcU concorn (i.e., 
nathcwTticn ^idtiratlQn) as it ditlnt:? in practlca to provide a 
camrac,;i bMl t3twa-::a oth^" aDUcnsu'-s in n;'. th^-r- ticn education 
whDsu primry coMorn of a- noia clin;-cal nitur-e, 

suffic-leiit gv:oiv:Ur.2 in reicm-ch ;mi:hcaol oilea , t^-l-ologies ' 
una thu philoaoyhy of fici--- to indsp^n-iiMitly imd—take most 
renca-ch pjcjncts nnd to bo al.l.- to ccrivo-.ns intelligently 
witn spn,;ialintn ..oui^;ning imu"M,a to.;I-;:Licnl p-.-Liems in 
irasaavch d<r:;lgn aiH c;-.ilyflin, rnd 

• (d) sufftcjl^nt :r-A«r3Lar-V!.i.3 c£ tl-n .niKiyi-,^ hsh^vioml scieneeo of 
psychccgy n: ^. cduMHon^a K"ch-logv no that, in his qu-ast for 
mcrenrsd un ^ tnndins rvd imrj-'ovn-"' 't^JihRologies , he may bring 
to hn-- r£-Tr:vn-it Imny^cAfin unC eiipj-op^iafs raopnrch techniques 
and convnrss iul:^ lllgnntly ,.ich r^i^r-iato In tha parent behavioral 
alsc'i.piin'2,^ . . . 

We feel that thosf! objoctives have bnan achieved and that education in 
our country has and will benafit as a result. 
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The trainee was also expected to select one or more subareas within the 
four arens indicated above for special emphasis ^ the choice depending on the 
type of research he v;ished to undertake after graduation. For more details 
concerning the nature of the progranis see the appended item "Requirementa 
for the Ph.D* and Ed.D. in Matheniatics Education ReaearGhJ* 

Courses offered in the Program 

Simester Class 



Course No. 


uoursu 13. cie 


Hours Hours 




£tUUC ■ 


/ 4q 


Proseminar in Structural Learning 


3 


3 


required 


Educ* 


729 


Research in tfatheniatics Edur^ation 


3 


3 


required 


Hduc 1 




Seminar in Structural Learning 


3 


3 


required 


Educ 


329 


Seminar on Innovation In Mathema* 










tics Curriculum and Instruction 


3 


3 


required 


Eduo* 


830 


Seminar on Psychology of Mathematics 








839 


Learning 


3 


3 


required 


Educ, 


Practicum in tothematlcs Education 


3 


3 


required 


Educ • 


7 & M 


Research Seinlnar in Structural 






Educ i 




Learning 


3 


3 


required 




Research Seralnar in ttathematics 










fiiducation 


3 


3 


required 


uqUC « 


www 


Proseminar in Educational Piychology 


3 


3 


Elected by moot 












a tudents 


Educ • 


_ 

EKperimental Design and Analysis of 
Variance and Covarlance 


3 


3 


Elected by most 
s tudentd 


Educ « 


871 


Si^minar in Experimental Design 


3 


3 


Blecrnd by most 
's tudents 


Linff . 


642 


Matheniatical Logic 


0 


3 

each sem. 


Elected by most 
s tudents 


Wath, 


510 


Topics in Analysis 


J 


3 


Elected by most 
s tudents 


Math. 


520 


Topics m Geomstry 


3 


3 


Elected by most 
studants 




330 


Topics in Algebra 


3 


3 


Elected by most 
students 


Math. 


365 


founaacions oi Analysis 


3 


3 


Elective 


^teth » 


370 


Algebra I 


3 


3 


Elective 


Math.^ 


371 


Algebra 11 


3 


3 


Elective 


Math. 


380 


Honors Analysis 1 


3 


3 


Elective 


Math. 


381 


Honors Analysis II 


3 


3 


Eleetive 


Math* 


410 


CompleK Variables 


3 


3 


Elective 


Math. 


420 


Theory of Differential Equations 


3 


3 


Elective 


Math. 


430 


Probability 


3 


3 


Elective 


Math. 


440 


Numerical Analysis 


3 


3 


Elective 


Math. 


460 


Diffarentlal Geometry 


3 


3 


Elective 


Math. 


600 


Geometric Analysis 


3 


3 


Elective 


^feth. 


601 


Real Analysis 


3 


3 


E lac tlve 


Math. 


502 


Algebra 


6 


3 

each sem. 


Elective 


Math* 


607 


General Topology 


3 


3 


Elective 



2. 



Course No. 



liath. 609 
mth. 641 
Math. 691 

Educ, 761 
Edue* 762 
Educ, 763 
Educ- 759 
Educ. 863 
Educ. 871 
Educ, 872 
Poyeh. 600 
Psydh, 710 
Psych. 725 
Paych* 750 
Phil. 436 



Phil 


. 524 


Phil 


. 536 


Ling 


. 602 


Ling 


. 603 


Ling, 


, 630 


Ling, 


> 643 


Ling. 


, 644 


Ling, 


, 645 


Ling. 


. 654 


E.G. 


623 


E.G. 


S40 


E,E. 


674 


E.E. 


675 


Stat. 


601 


Stat. 


602 


Stat. 


602 


Stat. 


623 


Stat. 


624 


Stat. 


625 


Stat. 


625 



^ ' - 


S^tnester 
Hours 


Lriass 
Hours 




CofflpliSK Analysis 




3 


Elective 


Intro* to 4lpohrfa 1 r* Tonnl nftv 




'% 
J 


Elective 


Theory of holies.! Nlorfel^ 


A 
o 

E 


3 

ach sem. 


Elective 


Psvcholoffv 0"F TTtim^in T ^iinsw^-f ;f-,f^ = 




J 


Elective 


isytiAwiUgy oi nv.man IJeVB JLOprn©nt 


3 


3 


Elective 




j 


3 


Elective 




3 


3 


Elective 


D i^[iii,iiM.L ^^,11 jjCiu^i - tsyGnOJiogy 


3 ^ 


3 


Elective 




3 


3 


Elective 


Seminay in Expeiriniental Design II 


3 


3 


Elective 




J 


3 


Elective 


iJe Ve 4, upiii.^n US, J. tGycnOiOgy 


3 


3 


Elective 




'a 
J 


3 


Elec tive 




3 


3 


Elective 


j-nuio. to rniiosopny or and. liOgica 1 








rounaa Lions ox i-ifltnBinaLlcs 


3 


3 


Elective 


rrupienis in jjOgic ana Modern MetLiodi 


i 3 


3 


Elective 




3 


3 


Elective 


t LLtcI J- JyjLligLl ift tic a 


3 


3 


Elective 










S true turn 


J 


3 


Elective 


i we ciiiiiirt J, iti i'wjLiiicll JUJ-ilgtllS CICB 


3 


3 


Elective 




3 


3 


Elective 


Ssminrir in Logic 




3 


Elective 


ijingui^cics ana i^a tnematical Logic 


3 


3 


E lec tive 


Lingiiistie Trrtrsformntionq 




J 


Elec tive 










gramming sn^i Lo^ic 


J 


•a 


Ui lec cive 


Theory of Automata 




Q 


Eloc tive 


Mechanical Languages 


3 


3 


Elective 


' ProHramuiins LTUBuaces 






El«ac tive 


Interm'sdirite Statistics 


3 


3 


Elective 


Proaeni.Lner in Matheniatlcal Statis* 








tics I^ 


3 


3 


Elective 


Pros^minnrr In thamatical Statii- 








tlcB II " '^^ 


3 


3 


Elective 


Design of EKpSiriments and Experiment 








tal OptirrlEatlon 


3 


3 


Elective 


Regression and Variance Analysis 


3 = 


3 


Elective 


Multivn^iate Analysis I 


3 




Elective 


Multivariate Analysis II 


3 


3 


Elective 



3. 



F aculty 



Ilia faculty responsible for th^ p-ogram to the 

prograni were: 

Joseph M. Scandura. Pii.D* ^ Prograni Diroctor and Associate 

P^rofessOi of Education 
Neal Gross, Ph,D., Denn of the Grnduatci School of Education 
. Morris S. Vitfilcs^ riuD.^ Eni;-itua Professor of Psychology 
(Former Dcm of tha Graduate School of Education) 
Justin /ud.j '?h.j)., Profesoor of Psychology 

Andrew R. BaggcAoy, Ph,D., Professor of Education 
EU£C:v'- ^ Calabi, Ph.D., ThoMS A, Scott Professor of ^tothe^1atics 
John IJ. CarL% Ph.D.^ Prof^jrtSQr of Electrical Engineering 
Ullliam B. Castctt^r^ rh.D., ProfcnBcr of Education (Former Acting 

Dean of the G^adua^iQ School of Education) 
Frederick B, DaviL^ , Ed.D., PrcfossDr of Education 
James G, Fell, Ph.D., ITrufsrscor of & thematics 
Peter J* FreyrL Ph D,, Irofasro" of MAthematics 
Henry Gloitiimij Ph.D, . Profc^Rcor of Psychology 
Henry His, Ph.D.j Profeo^or of Linguistics 
Francis IJ. -rin. Ph,D, ^ Professor of Psychology 
Albert Nijenhuifls Ph.D., Prufessci^ of Mnthematica 
Dock Sang Rim, Ph.D.. Profes^^o^ of Mnthernatics ' ' 

David Shale, Ph.D., Profasgor of Mnthainatics 
Steven Shat^, Fh.D,, P"ofasriO- of ^thcmatics 
Richard L. Solonionj Ph.D.; Profoosor of PsyGhology 
Erling E. Bon, Ph.D., Aaiic-icm ProfesMi: of Education 
Roger L, Sisson. MS, AspioaiiLtn Professor of Operations Research 
and Si-atistics 

David R, l^illin-^i. Ph.D., AcfzociatB Professor of Psychology 
Joanna P. .Uillianns Ph.n^, Asnnci^tc P^rofessor of Education 
John Corcoran, Ph.D . , A--.,>- I Professor of Linguistics ' ' 

Zoltan DoniDtMp Ph.D.. A^siiUant Profossor of Philosophy ' ' 

Charles E. Pwy/iv, Ph.D., AshIs t£:nt Prof essor of Education 
Dorothy L. Jones, Ph.D. ^ AssintMt Prafessor of Education 
Robert C. Jone.^, Ph.D., ARiiU^mt Profossosr of Operationi Research 
and 3 1^. tin tics 

Sandra U, ScaiT^ Ph.D., Aooi^t^at Prof^srior of Education 
John H. Du5:nin, rh,D., Lecturer on Education (part time) 
George F. Lowerrc, Ph,D., L^i-mi:ar on Education (part time) 
George Zarapetti, M.S., Suparyiso- of Student Teaching (part time) 
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Trainees 



There were a totnl of -26 scudeniis enrolled in the program over the past 
siK years. Of chesa 17 raieivcd ■.Bi-ia.auppo.rt fmom the U.S c OfJic# .of- Educacion, 
theea studenta .enrolled in thti -yrogram, fiive- studeTita .received ^K-D. one 
received a Ph. D/ from .Louisiana Stato University), five ntudents received 
Itoster decrees and five students. expect to receive Ph.D. 's durlne the 1972-73 
academic year. . . 

U.G.' Office of Education Supported Traineer ' 
Mr. Louis Aclcler, age 2G 

Education Overall CPA Math SPA 

U.S. Air Force Academy, 1961-64 2.93 3.34 

B.A, University of Denver, 1965 3.47 3*50 

Univeraity of Penna. (In program) 1968-69 3.00 4!o 

.1969-70 3. -25 

Graduata Reco rd 'EKamination : Decamber, 1967 

Scores: 610 Verbal Percentile Rank 73 

790 quantitative Percentile Rank 9 7 . 
730 Advanced Wath Percentile Rank 60 - 

Language EKamlna tio nw paesed . French- 8/69 
, ■ gh.D. ■ Preliminary Examination: Not taken 

Research ; The effects of irrelevant attributes and operations 

on rule I^earning (with D. Voorhles) 
Publications: Nona. 

Present position: tfethetnatico teacher, Council Rock School District 
Degree : II.A. , 1970 ' ^ " ^ " 

Miss Margaret Ahern, age 38 

Education . Overall QPA Math GPA 



B.A. College of St. Rose, 1967 ' 3,55 

Univeraity of Penna. (in program) 1967-1968 3. '25 

araduate Record Exaniinat ion : 

Scores: 580 Verbal 

610 Quantitative 
530 Advanced Math 



4.0 
3.0 



.5. 



LaiiRua R Eji anil na b i on ^ pat t i None taken 

P_h Frellmlnarv EKaminatiion : I lo t ta ke n 

Regearc^h : None 

Publlca tions : ,None ; 

Preaen't poi_itlo_n: Unknown 

: ^ " . . . / 

^fr;S . Joan .Barksdalej ago 20 

Education ' Qs^arall GPA Math GM 



3. A. University of Massachusetts^, 1956 3,47 3*5 

University of Penna. (in prograni) 1966^1969 3*42 3*5 

Graduate Record Ejcamination : April ^ 1967 

; Scores; 340 X^erbal Percentile Rank 59 

■ -^^^^^- Vr Percentile Rank 97 

\ ; 750 Advanced. to 96 

LanEua^e EKaminationB^^ j^^^ Spanish 12/67 

Ph#D. Freiitntnarv EKamination : . .Not taken 

Resenrch : An urieKpec ted .ralationship betvjaen failure and subs aqu ant 
mathematics learning. Pgychologv in the Schools , 1969s 379- 
B81, (t7ith; Scandura, : J*; M; ; purninj ^ 

Preient Position ; Unknown, 

Degree: M.A- , 1969 

Dr. Joanna Burr is, age 42 . 

Edueation .M i= Overall CPA " Math GPA 

B.A. Trenton State College, 1940 3yO 

M,S. University of Ppnna. J 1966 3.75 . ■ . 4,0 

University of Penna (in program) 1956-1967 3,1 3*2. . 

' . • 1967.1965 3,4 ' 3-0 

1968-1969 3,6 

Graduate Record EKamination : Admitted before required 

Lan a g a eKamlna tiono passed : French^ 4/67 and Germanj 6/67 

Ph.D. Prelimingry jKamlnation : Passed , 4/69 ^ 

Research! Dissartation . " 

Pub Ilea tip Qi : * \ n 

Present position : Assistant Professor of t^thamatips and Goordiniator 
of Devalopmental Rasearch in Ma thaniatics Education/ Burlington. 
County College - , 

Degree : Ph,D., 1972 



6. 



Dr. John Durnin, age 34 

Educ ation: Overall CPA I-iath GPA 

B.A, Oregon College of Education, 1953 3,0 3.0 

M,S* University of Utah^ 1966 3.3 3 [3 

Universitjf of Penna (in program) 1966-1967 3*6 S^JS 

1967- 1968 3,6 3*0 

1968- 1969 3,9 3.0 

Graduate Record EKamina tion : June-^ 196 7 

ficorea: 540 Verbal Percentile Rank 77 

650 Quantitative Percentile Rank 94 
640 Advanced Math Percentile Rank 80 - 

Language eKamlnationa passed : French, 10/67 and Spanish, 4/68 
Ph . D . P re liminarv. > EKatnina t ion : Passed,* 11/69 ^ ' 
Research: Basic research in mathematics education J(S^e publica- 
tions). Aiiiited with development of mathematics tent for 
elamentary teachers , ^ 
Pub lieat ions: Extra scope transjer in learning mathematical 
strategies. Journal of Educational Pgychology , I960, 59, 
301-321. (with Scandura, J, M*) " ~' 

An unexpected relationship between failure and subsequent 
mathematics learning. Educational Studies in Mathematics 
^ Learning, 1969, 1, 247-231, (with Scandura, DarksdaTe and 
McGee) 

Present positlnni Research Associate, University of Pennsylvania 
Decree : Ph,D,, 1971 

Dr, Walter Ehrenprels, age 39 

Education : Overall GPA Math GPA 

B.S, Central Connecticut State, 1954 3.3 3 5 

M,A. Univerilty of Conn,, 1959 3,3 3 [3 

Post listers. University of Pennsylvania 3,8 3*3 

University of Penna, (in program) 1967-1960 3.7 

1968-1969 ,4.0 

Graduate Raeord E xamination : Admitted before raquired 
Language e Kamlnations passed : German 6/67, French 10/67 
Ph,D. prel iminary eKaminatiQn : Pasaed, 4/69 
Research: Assisted t;idi development of matheniatlcs tejct for 

elementary teachers. Dissertation 
Publications: An Alrtorit hmlc Approach to Mathematics Concrete 

Behavior Poundatl&ris (with Scandura, J, M, , Durnin, J. H. 

and Luger, G.) ■ ' 



Present Posltlon i Associate Professor of MatheniatiGs and 

Mathematics Education, Trenton State College 
Degree I Ph^D*, 1972 , . 



Miss Francine Endicott, age 24 

Education : Overall GPA Hath G PA 

B-A,, Fontbone College^ 1968 3.8 3.8 

Univ. of Penna. (in program) 1963-69 3,75 ^ 3,66 

1969-70 3.40 

Graduate Record EKaminatton : Octobers 1957 

Scorea: 710 Verbal , Percentile Rank 92 

710 Quantitative Percentile Rank 88 
620 Advanred ^feth Percentile Rank 45; 
1 , . . 

Language EKaminatlons passed : French^ I/7O5 Germans;9/70 
^ Ph,D> Preliiflinarv EKamtoation : Passed 9/71 

Research ; Rule generality in the selection of mathematical rules 
Publications : None 

■ Present position : Student „ lk: 

Deg rea expected : ; ph. D^,;;^. 19 71 i ' :n . — ' - ■ 

Miis Judith fiera. aga 27 . 

Education' Overall GPA Math GPA 

B.S. California State College, 1966 3.2 . 3.5 

University of Penna, (in program) 1966-69 3.33 

Graduate Record Examination : Not taken 
Language EKamlnations Passed : None taken 
Rggttroh:. 

Fub_liea t tons i None 
Present Position : Unknown 

Degree : M,S*,""l967 ■ ^ 

' . . ■■ 

Dr, Gerald Goldinj age 28 * ■ . 

Education: Overall GPA Math GPA 

B.A*j Harvard University^ 1964 ^ , ^3.4 3/7 

M,A, Prlnceuon, 1966 
Ph*D*^ Princeton, 1969 . 



Graduate Record Examination : January, 1964 



Scores: 710 Verbal 

790 Quantitative 
920 Advanced Physics 

Language Examinations Passed : None required 
Ph.D, Preliminary Examinatiofi : Not taken 

Research: Matheniatical Mode IV for Theory of Knowledge and Structural 
Learning 

Publications : 1. Non-Relativistic Current Algebras as Unitary 
Representations of Groups, Journal of Math. Physics , 1971. 
(2) Lie Algebras of Local Currents and their Representatives 
(with D. H. Sharp), 1969 Battelle Summer Recontres Proceedings, 

Present Position : Assistant Professor of Education, University 
>f Pennsylvania 

Sister Jeannine Gramick, age 29 

Education: = j. Overall GPA Math GPA 

B.A. College of Notre Dame, Md. 1965 . ,3.6 3.6 
M,A. University of Notre Dame, 1969 3.61 3.61 

University of . Penna. , 1969rl970 3.6 3.0 

Graduate Record Examination : Feb. 1969, and Advanced Math, May* 1965, 

Scores: 630 Verbal . Percentile Rank 76 

660 Quantitative Percentile Rank 92 ' • 
750 Advanced Math Percentile Rank 71 

Language Examinations. Passed : French, 10/70; German, 6/70 
Ph.D. Preliminary Examination : Passed. 9/71 

Research : Assisted in the development of new materials for teacher 

training . Dissertation 
Publications ; None 
Present position : Student 
Degree expected : Ph.D., 1972 

Mrs. Linda Hunsicker, age 24 

Education : Overall GPA Math CPA 

B.A. University of Penna., 1969 . ' 3.17' ' 3.36 



Graduata Record EKamlnation: October j 1969 



Scores: 650 Verbal 

590 Quantitative 
640 Advanced English 

Language EKamlnations passed ■ None taken = 
PhtD* Preliminary' EKamlnatlon i Not taken 
Research : 

Publlcationij None 
Preiant p_pg_itioni Unknoxm 

Mr. Myron Kaplan 

Education : / Qv'erall GPA ^ Ma th GPA 

B,A. Temple Univeriitys 1966 3.77 3*94 

M.A, University of Penna,, 1960 3 •42 * 3,42 

Univ. of Penna. (in program) 1968*1969 3.6 

1969-1970 3,5 

Graduate Record Exatnination - January ^ 1966 

Scorai? 560 Verbal Percantile Rank 76 

750 Quantitative Percentile Rank 99 
730 Advanced Iteth Percantile Rank 96 

Language EKamlnatloni Paiied : French 9/66; German 5/68 
Ph>D, Preliminary EKamination : Not taken 

Research ; Developing new techniques and formulas for teat item analysis 

Publicationi i Tvw identitlea involving polygonal number eKponentas 
The Pi Mu Epsilon jQurnal , Fall, 1965* Deilgn and operation 
of the Boynton linear compreiior progtfim, KeVatone Computer 
Assoc iatea , Decemberp 1966* Weighting parts of a teit or a test 
battery^ An iterative procedure and proof of convergence. The 
Meter^Jrite ^ 1969 i 1 (Technical Report in Measurement and Evaluation 
at U. of Penna*,) Considerations In selecting test itemi according 
to difficultyi Lunneborgi C. *E , (Ed,), Monograph In Commeratlon 
of Paul Horst's Work , Seattle- University of Waihlngton (in 
preii). ' 

Present Posltion i Assistant Professor of Mathematlcii Bucks Cgunty 
Community College 

Degfae EKpietedi ^PHiDi.^ on leave 



10, 



EKLC 



Dr. George Lowerre, age 39 



fcQUCiicion - Qvarall QPA tteth GPA 

^A.B,;.^ Hamilton ColIegG, 1954 3,7 
M.A. Cornell Univcrnity J 1957 ^ 
Pea t tostei^s , Univ. of Washington 4,0 4.0 

Univ. of Ponn^; (in program) 1967-1968 3.75 ^[q 

1968-1969 4.0 A.'o 



Graduate Record Examin^jion ? Advaneed ^thj March 1967 

Score: 950 Advancad Math Percentile Rank 99 

LanEuaae Examlnntions Pasaed: French 4/68; German 4/68 

Ph . D . Pre llminarv E _Ka mlna t Ion * Pai ged ^ 1 1 /69 

Iggearchr Assisting t^tth i7rlting of a mathemattci tiKt for 

7 alemantury teacheri. 
Publications : Solutions of Problenis to Fibbonaeci Quarterly 
£EMMM^2S}^tj,oni Assi^ tant Prof eiaor of ttathtma tics and Education 
Our Lady of Angeli College 
^ Degree : Ph.D. , 1972 

i Robert McGae J age 36 



aaucaeion : Qvarall GPA Math GPA 

B.A. Holy Crois College 1950 32 2.8 

M,S, Notra Dame, 1960 2.3 2.8 

M.Ed* S,U.N,Y. at BuffnlOs 1968 3)3 3^3 

University of Vmrna (in program) 1966-1967 3.6 4!o 

1967-1968 3.S 3^0 

1963-1969 3,5 .3.5 



graduate R ecord EynminnM on! January ^ 1958 

Scores: 650 Verbal Percentile Rank 90 

700 Quantitativri Percentile Rank 99 

Language EKamlnritlans^^^gmd- German, 6/68 and French, 8/68 
Ph>D. Prelirolnn^ Pae^^^^ 4/6g 

Research and^Pg^fcieum: Developmental project to identify, measure 
and taach kindergarten children fundamental proeeisei of mathe- 
raatlcg (1966-1959), Practicum Experience with Bureau of Reieareh 
U. S, Office of Education (summar , 1967) . ■Hl^'iJ;^f/?^• f; ; 
,,,, - ^"f^' , 
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Publica t ion s I An uniKpccted relationihlp between failure and 
subaBquent mathem^tigs liiarning, E ducational Studiea in 
Mil them tics igeg, I, 247-251. (with Scandura, Barkadale and 
Durnln) , A Note on a Very Eleraentary Pioof, Ne^^ York State 
Mathematics T^achqr. June, 1968* Group Isomorphism: An 
Approach UGing Cycle Graphs* New Y ork State fethematlcs Teache 
in prong. Problem: Sulutlons tc Fib bonacci Quarterly , 

Preg^nt FoQljion: Ch£\ii;i;mr. i\nd Assistant Professor of tkthematics 
and Withtmatics Eduf^atiu.i^ CaLrtni College 

Degree . Ph . D . . on lenvs . 

Mr, Christopher Tt-y^ ngu 2 7 

mmMsn' Overall GPA Math CPA 

BiA. San Frnnciaco Stani- Coliegej 1965 3* 7 3,6 

M.A. San Franciscu Stat^ College^ 1Q67 3,8 

University of Pour-. (;Ln program) 1967-1968 3,6 3,5 

.... 1968-1969 3.75 3.5 

1969-1970 3.33 

Graduatejecord EKamlnatJon: May, 1965 

Scores: 640 Varbnl Percentile Rank 88 

600 QuautitntivG Percentile Rank 96 
080 Advan.^od Hath pGrcentile Rank 99 

LanguMQ iKMmjn'itionn Not taken 

^Zt^IuUmmy^m^m^im^ not taken 

Reiearc h: T^achav S^ducation in inathematics* 
Publi cations ^ ^om ■ 

Praienfc Po^^ttton; Afjclfitant Professor of tlatheraatlci , New Hampshire 

Collegn of Accotinting ^nd Conimorce. 
Dggrea: MA., 1970 

Mr, Donald Voorhlac, .ip^ 26 



Edu^ion^ Over all GPA Math GPA 

B.S^ Loyola. Ut:iiva::ntty, 1967 3,9 : 4,0 

Univorsity of Ira:vna (in p-oo^^^'ni) 1967-1968 3*75 3.33 

1968- 1969 3,75 3.0 

1969- 1970 4.0 4.0 
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Graduate- Record EKamlnatloh i November 1960 



Scores I 510 Verbal Percentile Rank 34 

730 Quantitative PerGentlla Rank 99 
380 Advanced Math Percentile Rank 99 

Language EKaminatlons Passed i French, 6/60 and Gernianj 8/68 
Ph.D, FrelinilnarY EKamlnation : Pasied, 9/70 

Research: The effect of relevant attributes and operationa on rule 

laarnirigCuith Louis Aekler)* Investigation of logical rule uia 

V7ith high school students . 
Publications : The role of irrelevant attributas and IrreUvant 

operations in rule learnings- Journal of Educational PivchQloev 

1971, 62.(4), 352-356. (with Scandura), 
Preient Position : S tudent 
Degree eKpaetad ^ Ph.D*, 1972 

Wallace Wulfeck, age 25 
Educatlor:: ^ Overall GPA Math GPA 

B,A, Univeralty of California, Santa 

Barbara, 1968 ^ 2,82 3.00 

M,A,, U,(r;s.Br, 1971 3,10 4.0 

University of Panna* (in program) 1971-72 3,75 

Graduate Record EKamlnatlon ; October 1970 

Scares: 750 Verbal Percentile Rank 99 ^ 

780 Quantitative Percentile Rank 98 

660 Advanced Education Parcantile Rank 99 

Language EKamlnationi Paiied : To be taken 
Ph . D , Pre l iml nar v EKamlna t ion i To be taken 

Research : EKamlnation of itudent attitude and taacher attitude 

toward mathematics and Its aiioclatlon with student's achievement 
in mathematics . J' 

Previous positions: ^th Teacher, Goleta Valley H*S., Goleta, 
California^ 9/69-6/71 

Degree eKpeeted : Ph,D,, 1973 
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Trainees not supported bv U.S* Office of Education 
Dr* Lawerenee A, Couvlllonj age 33 

Educatipn i Overall GPA Ifath Q| A 

B*S*3 Louiaiana State University, 1968 3.5/ . 3*7 

M, A. s Louisiana State University, 1964 3.9" -^.^ 4*0 

Louisiana Stata Univeriity , 1967 3*8 3,8 

University of Penna* (in' program) 1967 3*5 
Ph,D*j Louisiana State Universltyj 1970 

Graduate RQCor^ EKa minatipn: 

Scores: 500 Verbal 

670 Quantitative 
680 Advanced Math 

Present Pogl tion- Assiatant Professor of Mathematics Educatlofij 
Florida State Unlveriity 

Mr. Nathan Fainj age 42 

Education - ; ' Overall GPA Ma^^jJA 

BtS.p KnoKvflle College ' / 

Univarilty of Penna (in program) 1967 2.3 4*00 

Graduate Record EKaminatlon 

Scorea * Unknown ^ ^ ' - 

Language EKaminationi Pasied - None taken 

PhiPT Praliminarv EKamlnatlon - Not^^ taken ■ ■ 

Research : " , v . 

Publlcatlon'i : None . " ■ 

Present Position : Unkn gt^ n 

Hiss Julia G^itt'' "rioa 33 ' 

Education : Overall GPA I^th GM 

AiB* Gettysburg College, I960 3.61 3,82 

M.S, Purdue Untversity^ 1963 3.07 3*07 

University of Penna, (in program) 
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Graduate Record EKEmination i ' Februaryj 1969 



Scores* 540 Verbal 
, » _ 780 Quantitative 
740 Advanced Math 



Percentile Rank 51 
Pereentlle Rank 99 
Percentile Rank 69 



Language EKamina^lons_ passed : Not taken 
Ed, Pi Preiiminarv Examination : Not taken 
Regeareh^ 

Pub 1 lea t 1 Qns : Nona 
Preient position i Un kn m n 
Degrag : M,A* ^ 1971 

Julia Htreh, age 39 

EducatiQn 

B.A. Middlabury College^ 1958 

M,A. Univereity of PeriniylvaniEs 1969 

University of Penna* (in program) 



Overall CPA 

3.&2 
3*86 



Math GPA 
3,86 



Graduate Ricord SKamination nNot taken 

Language Examinations paased - Prenehj 9/66 and Gnrm^nj 10/68 
Ph,D. Preiiralnary Examination - Ih-^^atfeaniatlcs / pasaei 1969 
Research itfarvland Math Projentj University flf lto.ryland^ assiited 

with rewriting and evaluating ma theniat las t©Kt for elementary 

teachers, . 
Publications : None 
Praeent Position * Stud^nt^:. 
Degree eKpected - Ph.D,j 1973 



Ifr, Jaseph Kuderaj age 32 
Education 

B.A* Jirity City State Collegi 
M.A.T- Harvard University 
University of Pgnna* (In program) 

Graduata Record EKamlnatlon 



Overall GPA 
3.5 



Math GPA 
3.6 



Scores: 520 VarbaX 

580 Quantitative 
890 Advanced Math 



ERIC 



15. 



Ph>Di Preliminary .Examination ; Not taken 

Research I ^ : . , 
Publicat_ioni : None.f i 

Pregent Pogition : MKector Computer-. 6«r^lces^i.Uftl of :/Penni5rlvanlA 

tir* George Lugerj age 31 ' ^ . 

Education s ' Overall GPA ; ■ Math CPA 

B,A» Ganzaga Universityj 1963 3.1 "/ 3.6 

M,A, Gon^aga Univeraltyj 1965 ' ^ 3./6 3,6 

M*A. Univerilty of Notre Damm, 1969 3,2 3.2 

University of Panna, 1969-1970 3.16 j . 

Graduate Reeord EKamination : Janua r y ,1967 . , 

Scoreat 640 Verbal Percentile ^Rank 90 

740 Quantitative . ^Percentile Rank 99 
640 Advanced Matih 'Percentile Rank 86 

Tjanguage Exatnlnatlons Passed r irrencKj .10/70 
^ ' Ph P(re liminar V. ' EKamlna t ions i. Passed ? 

Research * Diaaer^tation . • : , , ^ , , ■ \ 

. i;iAb;icatipr^a: . An al^arithmie anpreaeh .M|thi^flttci - ..^nncreea 
b&havioral feugdatlgns (\aith Scanduraj J, H. ; flumia* J* H« 
and Ifrreiip^peiai? jJ ) 
Preient Poaltibn r Superviior of Student Teachlngi Uplverslty o£ 

Pennsylvania » y 
Degree axpected l Ph.D, ^ 1972 ■ ; " ' ' 

tfcs, Linda Moulton^ age 28 (pai't-tipe itudent) 

Education s Overall GPA ; Math GPA 

A.B* Bryn Itowr College^ 1965 . ;. 

M.A.T, Harvard Univeriity, 1966 ^ 34 / 2,7 

University of Pennsylvania, 1967-1968 , 3*5_ . 3*5 

1968- 1969 3*5 3*0 

1969- 19 7Q. ; 3,0 . 

Graduate Record Examination : November, 1964 

Scores I 390 Verbal Percen^tlle Rank 82 . . 

650 Quantitative Percentile Rank 94 
600 Advanced ^th Percentile Rank 75 
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Language Examinationi passad : Not taken 
Ed.D. Prelltnlnary Examination .- Not taken 
Rgjiareh 

Publlcationi : None ; 

Present poiltidn: Assistaiit Profeisor of Mathematics, Beaver College 
Dagree expected : Ed * D . ^ on leave 

Mr* Gerald SatloWj age 30 

Education I ' , Overall GPA ^kth GPA 

B.A. Antloch College^ 1965 2.9 2.8 

M,A,T, Wesleyan University^ 196-^ 3,3 3,75 
University of Penniylvania (in program) 

1967-1968 3,5 

1963-1969 3,5 

Graduate Record EKaralnation ^ January ^ 1965 ' 

Scores: 710 Verbal Percentlla Rank 98 

760 Quantitative Percentile Rank 99 
650 Advanced Math Percentile Rank 88. . ' 

Language EKaminatlons pasied : Not taken 

Research: Rule generality in the seleetion of sia the mat leal rulai 

(with F, Endlcott). Analysii of current curricular materials for 
grades K-6. 

Pub 1 lea t long : An Analysis of eKlsttng eurrleular materlali in 

tnathematles phaie one (K'6)* Philadelphia^ Research for Better. 
Schools s Incj 1968* (with Scandura) 

Present pogltion: Aislstant Professor of Mathamatici and Itothimatlcs 
Education^ Cabrlni College 

Miss Agnes Rash, age 29 (part- time itudent) 

Educatlor Overall CPA Math CPA 

B-A. Holy Fatnlly College, 1963 2,85 3.7 

M,S. Notre Dame University, 1966 ' 3,6 3.6 

Unlverilty of Pennsylvania (in'program) 

1968-1969 3,5 4.0 

University of Penniylvania (not in program) 

1969- 
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Graduate Record Exatnlnation ; July, 1968 

Scores: 620 Verbal Percentile Rank 62 ' ■ 

780 Quantitative Percentile Rank 99 
, 840 Advanced Math Percentile Rank 87 ■ ■ 

Languae e Examinations passed : 
Ph.D. Prelimlnfly y Exaniinatlon • 
Research : Dissertation 
Publicatiorm : None 

- present p as^Hnn: Instructor in Mathematics, St. Jo^e^^^ College 

Degree eKpant-ftri ! Ph.D., 1972 i ^ oiiege 

Practieum Tralninp; ' ■ . 

In the program there were two. major areas of research specialization- 
basxc research m structural learning and developmental rasearch in Lthe- 
matici education. Practieum training in baa ic research Involved theoretical 
and strf f f analytical investigations into the natura^flft^amatical ' 
invo vad thf Developmental research in mathematics education . 

Involved the investigation of mathematical abilities of kindergarten 
children, the analysis of elementary school currlcular materials tL 
ment of^teacher education materials and the development of^o setf of sel^"'" 

ch Sen"^f '"=^^"8 basic arithr^tic skillsl one for 

children and. the other . for adults. 

An important result of practicu-.n, besides experience was thaf th^ 
trainees co-authored Several publications, present pap«s^albr«f. i 
.aet.ngs and made recognl..d contributions to pUhliL^i^nFof tjrp^ojecrdlrec- 

FublicatlQns eQauf- hored by trainees r ' 

Psyeh Qlogy Tn the Schools , 1969,^4, 379-381. learning. 
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Scandura, J, , and McGee^ R. , An eKploratory investigation of basic tnathe- 

matical abilltiaa of kindergarten children. Report Mo, 51, Decertber 1, ' 
1969, Structural learning Series .j. Itetheniatics Education Research Group, 
Graduate School of Education^ University of Pennsylvania, Philadelphia, 
Pennsylvania. (Also in EducatlQnal Studies in tfatheniatlnsV 1972, in pjeas.) 

Ehrenpreis-,: VU and McCee, R. Research implications for the elemintary. school: 
From the laboratory to the claasrogm* Report No, S3, ^rch 1, 1970, 
Structural Learning Series. Mathematlcg Education Research Group, Graduate 
School of Education, University of Pennsylvania, Philadelphia, Pennsylvania - 

Scandura^ J. M* and Voorhiei , D. The role of irrelevant attributes and 

^Irrelevant operations i in rule learning. Journal of Educational Psvchologv , 
1971, 62, 3S2-356, 

Scandura, J. M, , Ehrenpreis , , Luger, G^, and Durnln, , J* An alsorl :hmlc 
approach to Mathematica : Concrete behaviora l foundatloni . New Ygrk; 
Harper and Row, 1971. 

Scandura, J, and Durninj J* Assessing behavior potentials Adequaey . ^ 
^ of basic theoretical dssumptiona . -Report No, 62, Structural Learning 
Serleei Mathematics Education Research Group, Graduate School of Educa* 
tion. University of Pennsylvania, Philadelphia, Pennsylvania, ' 

Durnin, J. Ht and Scandura, J, M. An algorithmic approach to aiiessing 

behavler potential; Coinparlson with item forms and: hierarchical analysii. 
Report No. 53, Structural Learning Seriea, Mathematics Education Research 
Group, Graduate School n£ Education/ University of Pennsylvania, Philadel- 
phia j Pennsylvania, 

Ehrenpreis, H. and Scandura* J* M* ^ An algarlthmic approach to curriculuni 
construction in matheniafiles i A field test, \Report No, 64, Structural 
Learning Series. Mathematici Education Rasearch Group, Graduate' School 
of Education, University of Penniylvanla, Philadelphia^ Pennsylvania* 

Lowerre, G. and Scandura, J, M. Conceptually based development of Individualized 
materiali for critical thinking based on logical inference r Report No, 65, 
Structural Learning Series, mthematlci Education ResearcK Groups < 
Graduate School of EduGation, University of Pennsylvania, Philadelphia, 
Penniylvanla. ' - ^ • > - . • 

■ ■ ■ ^ . . = ^ , . . 

PtyLblicationg in_ which traineei ob tained pract^cum experience 

Seanduraj J, Mt Research in paychoniathiraatlci • The Mathematics Teache r. 1968^ 
61, 581-591, - 
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Scanduraj J* M* The formlation of research on subjeet tnatter learning. 
' Psychology in the Schools , 1963, J, 330-341, 

Scandura^ J* and Rougheadi G. 'A^h^t is learned" in mathematical^ 

discovery: Journal of Educattonal Psychology, 1968 j 5£s 283^2$9. . , - 

Scandura, J. M, New Directions for theory and research an rule learning" I. 
A aet function language. Acta Piychologica , 1968/^3 301-321. ".; 

Scandura^ J, M. A research basis for mathematics aducatioh. High School 
■ ' Journal , 1970, 53V 264-280. r ' ; 



Scandura, J* M, The rple of :'tu las in behavior r Toward ^^^^^a 

definition of what (rule) is learned/ Ps^ ^hglbeicai: Review . 1970, 77, 
516-533. ' ' / ; 



Scandura J J* M, A theory of mathematical knowledge: Can rulea a . . 

creative behavior? JjOurnal for Research in Mathenia tics Education , 
1971, 2, 103-196; 

Scandura^ J. M. Deterministic theorizing in s true tura - 
levels' of empiricism, - journal of Strucitural Learning , 1971, l\2>^i37, 

Scandura, J* Vihat la a rule? Journal of Educational PiVchQloftv , 1972, In 
press . ^ ^ ■.' ■ • ■ ■• . 

Scandura, J, A plan for the development of a cpnceptually based niathamatica 
curriculum for ' M .gadvarLtaged children V'l Ins true tlonal jcience ,1972 , in 
press • . • ■ _ . •' • ■'• 

Scandura, J, An algorithmic base for curriculum construction in mathamatics 
(A theory of inathematlcal ^owl^^ (Rd,) Learning and 

the Nature of Mathematics . Chicago : /Science Research AssociateSi Inc., 

' ■".1971."" \'-.^:'--..[-^^ ■::]::/. • / I ' . - - . . " \ ' 

Scandura, J/ M. Structural Learning j. The theory and empirical research 

(with implicationi for Artif^.Gia Intelllgenca, Education, LinguisticSs 
Logic, and Mathematics as well as Behavioral gcience) New Y^rfe: Gordon 
and Breach Science Publishers, 1972, prega, 

Scandura, J. M. (Ed.) Structural learning II. Issues and approaches . New 
York:. Gordon and Breach Science Publishers, 1972, in press. 
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Papers presented at professional meetin g s bv^ trainees fspeafcer is underlined),, 

Scandura, J. M. and Durnln. J. H. , Rule Generality and Gonslatendy. in Mathematics 
■ American Educational.R..e.„h As.ociation,- 

^""^^^m''* ^ ^flsaJ. Algorithrn Learning and Problem Solving. Anntial 
Meeting of the American Educational Research Aisoclatlon New York 
Fabruaryj 196 7. ' 

a' ""i J.' H . EKtra-scope Transfer in Learnirig Mathematical 

?^iea;a reh ^''iaL°' ^""""^ Edueacional Research A„ociatien, 
LnlcagOj .Februarys 1968 , ' ^ . . : ■ ; 

Scandura, J M. and Voorhies , D. The role of irrelevant attributes arid irrelevant 
operations in rule learning. Annual mating of the American Educatlanal 
,. Research. Asipciation, Chicagd., ^rch, 1970, . i . ' , ; . , •.■ 

Ic^yj^^. Three Determinlatic, Theories o£ Structural Learning.: Kribwledge 
Performance and Memory. * «iwwieuge 

with , . ■ ' ■ 

. . -i'^ Durnm, J. .Performance:. Assessing Behavior' Potehtial ■■ 

Ackler, L . Learning- On combining Higher and Lower Order RUlfes 
Endieott, F. Motivation: Rule Selection 

VoorHi M^ . Memory; Information Processing Capacity of Humans. 
First Annual Meeting on ■ Structural Learning. Philadelphia, April, 1970. 

Lowerre, G . Teaching Logic in the Elementary School. Meeting on Teacher 
Education in ^tathematics, University of Pennsylvania, Philadelphia, 

Ehrenpreis, U . ^ CharacteriEa*-ion of the Knowledge Underlying Sctedura 's 
Mathematics: Concreta Behavioral Foundations . Meeting on Teacher 
Education InMachamatlcs, University of Pennsylvania. Philadelphia, April, 

Seandura, J. M. (Chairman), Durnln. J. H. . Ehrenprels. W .. GWlek. j . and 

Lowerre, fl . Sympoiium on Practical Iraplleations of Research in Structural 
Learning. Panniylvania Educational Research Association, Philadelphia. 
Uctober^ 1970* r i 

Scandura, J. M . (Chairnian), Durnin. J. H. . Ehrenpreis . W .. n.^^.i., t and 
Lowerre, Q . Symposium. Research in S true tura I Learnings Imperical 
Research and Practical Iraplications . Annual Meeting of the American 
Educational Research Association. New York, Pebruary, 1971 
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Scandura, J, Structural Learning Prpgreis Report 
with 

Durnln. J , H t Assessing Behavior Potential 
Endicott; F . Studies in Rule Selection 

Voorhiag. D. Inforniation Processing Capability of Human Subjacti 
Second Annual Meeting on Structural Learning, Philadelphia^ Aprils 1971 

Durnln, J. H> and Seanduraj J* M* An Algorithniic Approach to Aiaesslng 

Behavior Potential: Comparison with Item Forms and Hierarchical Analy^io. 
Annual Meeting of the Amariean Educational Research Association, Chicago^ 
April, 1972 

Scandura. J, M. and Voorhiei, D/ Inforraation Procesiing Capacity of Humans* 
Annual Meeting of the American Educational Research Association, Chicago, 
April, 1972: 



Seandura. J. M, . Ackler, L,, Durnin, J.,^ Endicott, F, Problem Solving Under 
the Memory Free Paradigm, Annual Meeting of the American EduQational 
Research Aisoclation, Chicago, April, 1972, 

Lower re. Q, Chairman of Sesiion on Empirical Studies in Structural Learning* 
Annual Meeting of the American Educational Research Association, Chicaco, 
April, 1972. ' 
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Requirements for the Ph.D. and Ed. D, 
in 

MATHEMi^TlCS BDUCAl'IOW SjaSKiiRCH 

aMDUAII SCHOOL Or EJjUCHTIuF 
UNIVEKSITY OF PENNSYLVANIA 

GENERAL MATURE OF THE PROORaM 

A miniaum of twenty eourss units and proficiency in two research 
tools (e.g.. nodern forelBn languagee, computer technology) are requirtd 
for the Ph. D. as outlined in the Graduate School Bulletin. 
1^ in general, the Ed.D. in mathematics education la similar to the 
Ph.D. with; (1) somewhat greater breadth required in •ducation, (2) a 
mlBlmum of 22 course units, (3) no languase rtquirement; and (4) greater' 
flexibility allowed in the dieeertation.. Ordinarily, an id.D. candidate 
undertakes a dissertation involving development and/or i^plementatioa 
in mathematics education. 

Rteldancy . The program r.quiree a heavy committment and the student 
should plan to pursue the program on a full-time baBie. Typically, the 
student may expect to complete the requirements for the dtgree within four 
full years of study. Although no formal reeognition is given to master's 
degrees, the total time required may be reduced where the previous work 
has direct relevance to the atudenfe program of study. For example, 
•tudents entering the program with a strong master's degree in mathematics, 
losic, formal linguisticB, atatisties, or experimental psychology may 
normally expect to complete the requirements for the degree in about 
three years. 

Preraquieit... students generally are ejected to attain or have attained 
as a minimum level of competency the equivalent of a University of Penneyl- 
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vaola baeheleif's degree la mathematics* In these Instances where students take 
undergraduate ceurses In mathematici to bring themselves up to thla level, the 
courses taken normally do not count as credit toward the dsgrea, 

Thii requlremsnt may be ridueed or eliminated for special students with a 
strong behavioral background or a strong background in eoma other area which bears 
directly on the actlvttiei of tha progrm. 

CoM^ All students normally take the full sequenca of eourees and seminars In 
mathematics educatloni Research In mathematics EduMtlon, 729^1 Seminar on Innovar 
tion in Ilathematlcs Currlculmn and Instruction^ 023 ^ Seminar on the Psychology ©£ 
llathematlcs Ltiarning, 830: Practlcum in tlathematlca Iducatlon, 33 J; and Researgh 
Seminar In ilathematlcs Education, 929* 

The Researdi seffllnar (929) is open to rost-Doctoral students as well as to 
students in the prograin. 

Generally speaking^ students should also expect to complete Proseminar in 
Educational Psychology, 660^ or Proseminar in General Psychology (Psychology 600)* 
Experimental Design^ 86? or S71| and a course in Linguistiea or LoglG as part of 
the CORE, 

Areas of Specialization. There are two major areas of opeclaligatloni basic 

researeh and developmint. Current tgmphases in the former erea involve theoretical, 

experimental, and analytical laves tlgationi into the nature of mathematics and 

structural laarning. In the developmental area, the prliiary emphasis is on teacher 

education, although consiaerable attention is also plven to school eurriculim objec 

tives, measurement and teaching methods. 

Within each area of speciallzstlon, students will ordinarily elect to 

emphasize either mathimatlGs or behavioral science. 

Mathematical Smphaiis^ Ihe minimum requirement is for the student to attain 

, the equivalent of a University of Ptsnsylvanla Master's degree in itotheraaticSi or 

other mathematical area represented by some Graduate Group in the GSAS. The num*-- 
O „ — — . ■ 

Siy£ cQurse numbers om this page refer to couries in the Graduate School of Educa- 
tion unlesi otheTOiie specified. 
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ber of rtquitid coursgs will be contingant upon the atudant's background ^ but in 
any easBj students will generally take at least ona graduate eourse in ralevant 
dtpartmente In order to develop personal relatlonihlps with faculty members. 

Behavioral Emphasise The student will normally take most of his course work 
(beyoad the prerequisltei) in thg behavioral sclenQes. In cartain cases ^ a philos- 
ophical amphaali may ba allowed, 

Reiaarch Experlenci . A distinguishing feature of the program la the requirement of 
aetlve participation in basic research and/or devalopmsnt in mathematics education, 
Evaluation , A student is expected to ffiaintaln a euptrler level of parformauee 
in hie studies. If his grade point average falls below 3,5, at the end of the first 
year, he must rteeive special permlaslon to continue in the doctoral proGram, Dur- 
ing the Sprine iemester of his second year, if a student's work is marginal, he will 
normally be reco!mnanded for a terminal master's degree In mathematics education. 
In this evaluation, competence in research and/or deveiopment and Implementatlott 
will be weighted moat heavily. 
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Ghsck List of Degree 
Requiretnsnts with Suggested neadllnes 



1. 


Evaluation of transfer eredlts 
(if applieable) 


Spring - Ist year 


2. 


Prtlimlnary Examinatlqii 


Fall or Spring - let 


*3. 


Attain 3,5 CP, A. in course work by 
end of firit year , 


end Spring 
term - 1st year 


4. 


Language raqulrements (preferably 
complated by end of first year of 
itudy) 


Summer - 1st year 


5. 


Satisfactory performance in lit year 
research practleum (or other approved 
activity) 


September - 2nd year 


*6. 


Minor Examinations 


Fall or Spring - 2nd 


*7. 


Student Informed if second year research 
le unsatisfactory 


Spring 2nd year 


8. 


Satisfactory complatlori of Becond 
year project 


September - 3rd year 


Kg, 


Final Major Examination 


lina or Jiu year 




□ELiLsiaCLory couap^ecion or tnxra 
year project 






Submit Dissertation proposal 


September ^ 4th year 




Defense of proposal 


October - 4th year 


*13. 


Satisfactory completion of dlssartatlon 


Spring - 4th year 




Final oral eKamlnatlon 


Spring - 4th year 
(or following Fall) 




Indicates a major itep toward the degree* 







List 


of Elective Courses 


Math. 365 


r 


Foundations of Analysie 


Math. 370 " 


371 . 


Algebra 


Math. 380 - 


381 


Honors Analysis 


Math* 390 - 


391 


Honors Algebra 


Math. klO 




CompleK Variables 


Math. 420 




TheDry of Difffrential Equations 


Math, if 50 




Probability 


Math. kkO 




Numerical Analysis 


Math, 460 




Difftrential Geometry 


Math. 510 




Topics in Analysis 


Hath. 520 




Topics in Geometry - Topology 


Math. 530 




Topics in Algebra 


Math. 600 




Geometric Analysis 


Math, 601 




Real Analysis 


Math, 602 




Algebra (2 Sameeters) 


Math, 607 




General Topology 


Math, 609 




Coraplax Analyels ■ 


Math, 6kl 




Introduction to Algebraic Topology 
(Prerequlsltis J Topology and Algebra) 



Math, 691 
Educ. 660 
Edue, 761 
Idue,, 762 
Educ. 768, 769 
Educ . 865 
Educ, 867 



Theory of Logical Models (2 Semesters) 

Proseralnar in Eduaational Psychology 

The Psychology of Human Learning 

Psychology of Human Development 

Test Construction II (2 Semtsters) 

Seminar in Educatlohal psychology . 

E3^erlmtntal Design and Analyeia of 
Variance and Covariance 
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Educ. 871, 872 
Psych. 600, SOI 
Paych. 710 

Psych. 721 

Psych. 725 

Psych. 750 

Phil, 436 

Phil. 524 

Phil,, 536 
Ling. 602 
Ling. 603 

Ling, 630 
Llng» 642 
Ling. 643 

Ling. 644 

Ling, 645 
Ling. 659 



Seninar in EKperimuntal Design I, II 
Proseminar in General PsychQlogy 
Developniental PiycholQgy (praraquliits 
froseminar In Psyeh.) 
Learning Theorlei (prerequisite t Pro- 
seminar in Psych 0 

Verbal Learning and Behavior (prerequi- 
sites Proieminar in Psyeh J 
Mathematical Learning Thecries (pre- 
requliieei Proseminar in Psyeh.) 
Introduction to Philosophy of and 
Logical Pouudatlons of ilathematles 
Problems in Logic and Itodern Methods 
(2 semesters) 
Set Theory 
Formal Linguistlci 
Mathematical Syatems in Llngulatlc 
Structure 

Proseminar in Formal Linguletlcs 

Mathematical Logic (2 seneiters) 

Theory of Recursion (Prerequisite i 

Mathematical Logic) 

Seminar in Logic (prerequialtej 

Mathematical Lo£lc) 

Linguistics and Mathematical Logic 

Linguistic Transformations 



e.Ep 523 

E.E. 6^0 
I.E. 674 

E.E. 675 
Stat. 601 . 
Stat. 602-1 & II 

Stat, 633 

Stat. 624 

Stat. 625 l> II 



Intra, to Digital Oomp.s Programming 
and Logic 

Thtory of Automata (prerequiaitei 

Consent of instructor) 

Mechanical Languages (prerequiBites 
Algebrai Logic, and Prograffimiag & Logic 

Consent of instructor) 
Prograiming Languages (prtrequlsitei 
Programming and Logic) 
Intermediate^ Statistics Cprerequialtes 
First course in Statistics) 
Proeemiaflr in Mathimatlcal Statiitics 
and Statigtioal decision theory (2 
Semesters) 

DiSl^ of Experiments and Experimental 
Optimisation Cprerequisitei Prostminar 
in Math. Stat, or equivalent) 
Hegression and Variance Analysis 
(prerequisitei Course in Statistiea 
and consent of instructor) 
Multivariate Analysis (2 S ernes t ere) 
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SmpLE PHOGRAMS 

ExMplt 1, The program of a student with a bachelors 
degrea In mathematics ^ which is not at- the same 
level of degree requirtment as the University of 
Pennsylvania's and with no or little baokground 
in psyehology and who wlihts to emphasise mathema* 
tics, might look as follower 

Jirst Year 

Fall Semester 

Eduo* 729 Reeeareh in Math Iduc, 1 e,u* 

Eduo, 867 EKper. Dtslgn & Analysis 1 c*u* 

of Var. and Coyar# 
Math, 380 EonQre Analyeia 1 o.u* 

Math, 390 ^ Honore Algebra 1 c.u* 

Spring Semester 

Educ. 660 Prosem, in Edue. peychology 1 cu. 

Educ* 839 Praotlcum in Mathtmatlcs Ed, 1 e.u. 

Math* 581 Honors Analysis 1 o.u. 

Math* 391 Honors Algebra l c*u* 

flumjger Sessions 

^ Preparatioa for Language Exame 
Research Aesistance (Continuation 
of Praotlcum) or othtr approved 
activity 



i 



Fall Semester 
Educ* 829 
Educ* 999 

Math, 600 
Math, 607 
Spring ^ezaeeter 
Edue* 830 
Educ* 999 

Math. 601 
Math, 609 
Sumaer Seselone 
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Seeond Year 



Sem, ©n Innovt in Math. Curr, 1 CiU* 
Independsnt Study (Research 

Prsj,) or elective eourse 1 c.Ui 

Geometrl'C Analyele 1 c*u* 

Geniral Topology 1 CpU. 

Sem. on Psych* of Math Learning 1 a*u, 
Indspendent Study CResearch 
Proj,) or eleotlve eourse 
Real Analysis 
Complex Analysis 

Completion of 2nd year pro- 
ject or an approved activity. 

Jhird Immr 



Fall Semester 



1 Q«U, 
1 QtU> 

1 e#u. 



EduG. 929 


Res. Sem» in Math. 


Educ. 


1 


c.u. 


Eduop 999 


Independent Study 




1 


c.u« 


Ling. 6^2 


Mathematical Logic 


elective 


1 


O.U. 




elective 




1 


C«Up 


Spring Semester 










Educ, 929 


Res, Sem, in Math. 


Educ. 


1 


Q«U. 


Educ, 999 


Indipendent Study 




1 


c.u. 


Ling. 6^2 


Mathematieal Logic 


eliotive 


1 


c,u. 




elactive 




1 


CiU# 
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Simmer Sesilong 

CQKpletlon of 3rd year project 
Prepare diiiertation topic 
Fourth Year 

A student will register for 
Ed. 929 while working on the 
dlisertatlon. 

EKample 2 . The program of a student with a strong 
undergraduate degree In mathematics who wishes to 
emphastie behavioral reiearch might look as follows: 

first Year 



Pall Semsiter 






Educ, 729 


Reieareh In Math* Eduq, 


1 c*u. 


EduC, 871 


Sim, in Experimental Deilgn 


1 cu. 


Educ, 761 


Psych, of Human Learning 


1 QiU« 


Pay eh, 600 


Proism* in Gen. Psych* 


1 C.U. 


Spring Semester 






Educ. 039 


Practicira In Mathamatlcs Ed, 


1 c.u. 


Educ* 072 


Sem, in Experimental Design 


1 C*U, 


Educ. 999 


Independent Study (Research Pro j , ) 


1 QiU< 


Psych, 750 


Math. Learning Theorieg 


1 Q^Ui 


SyiOTer Sesiioni 







Preparation for Language Exams 
Reiearch Assistance (continuation 
of Practictan) 

or other approved activity 



Seco-id Year 



Tall Semest er 
Educ. 027 



Ling, '42 



sych. 721 



Spring C emestar 
Educ, :;30 

Edtic. 9? 9 
Ling, 542 
Pgych. 725 
Smmer Seasione 



Fall gamegt gr 

Edue, see 
Ling. j43 

Sp ring Stmeoter 
Edue. 029 
Edue. ?P0 
Llns. m 



Sem* ou „nnov, in Ilatih, Cuwyp 1 CpU* 

Xndene/.dent Ctudy 1 c.u. 

Ilathemctical Loc;ic 1 c,u* 

Learnins Theories 1 cu, 

Sem, on Psychology @£ lifith. 1 e.u. 
Learnirig 

Independent Study 1 c.u, 

Kathematlcal Lojic 1 cu. 
Verbal Learninj £\nd Behavior 1 g,u, 

Completilou of 2ud year projact 
or appi;oved activity 
Third Year 

Res. Sem* in Math, Educ, 1 c.u* 

IrAdeper.dent Study 1 c.u* 

Eacuriien Theory 1 c.u, 

elective 1 c,u. 

Res, Sem* In Math, Educ, 1 c.ti. 

IndapendGnt Study 1 c.u. 

Seminar in toglc l e.Up 

elictive 1 e.u. 



FRir 
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Summer Sesiions 

Completion of 3rd year project 
Preparing dissartation topic 
Iputth Year 

A student will register for Ed. 929 
while working on his disiertition, 
EKaniple 3, The program of a student with a masteri 
dagrea in mathematica or beyond Cequivalent to Unlv,of 
Penn. H*A.)y with little piychology background and who 
wishes to emphasize mathematios^ might look as 
follows I 

Second Year 

fall Semester 

Educ. 729 nes, in Math. Edue, 1 c,u, 

liduc* 999 Indapandent Study I e.u. 

Lduc. 867' Expefi Design & Anal, of 

Var. & Covar^ 1 e,u, 

Educ* 829 Seminar on Inuov.ln Ilath, 

Curr. 1 e.u. 

Spring Semester 

Educ, 839 Practlcum in Math, Idue, 1 cu* 

Educ, 999 Independent Study 1 c,u, 

Educ 830 Sam, on Psycii. of Hath* 

Learning 1 c.u* 

Edue, 660 Prosemlnar in Educ, Psych, 1 c-u. 



Summer Seeelons 

Preparation for Language Exame 
Eeeaarch ProjtQt (oont. as PraGticum) 
Third year 



Fall Simester 












1 




Educ. 999 


Independent Study 


1 




Math, 691 


Theory ©f Logiaal M©dels 


1 






Hicursion Theory 


1 


c.u# 


Spring Semester 








Educp 929 


Hfs. Semi In Math. Educ. 


1 


Q«U* 


Edua, 999 


Independent Study 


1 




Math. 691 


Iheory ©f Logleal Models 


1 






eleotive 


1 





Summer Sessions 

Complttion of 3^d year project ^ 
Preparation of dissertation topie 

rourth Year 
A student will register for 
Ed, 929 while working on the 
dissertation. 



